Spermatozoa are known to maintain ionic gradients across the plasma membrane, the concentra¬ tion being higher inside than out and the Na concentration lower (Quinn, White & Wirrick, 1965) . This outward gradient seems to be maintained by a ouabain-sensitive Na/K exchange pump of the kind found in almost all animal cells (Quinn & White, 1967 ; Durr, Abla & Mroueh 1972) .
There have been attempts to measure sperm membrane potentials with glass microelectrodes but spermatozoa are too small for successful impalement and what was recorded was not a transmem¬ brane potential but a potential due to fixed charges in the sperm contents (Lindeman & Rikmenspoel, 1971) . Recently, fluorescent dyes have been found which can report the membrane potential of cells in suspension (Hoffman & Laris, 1974; Sims, Waggoner, Wang & Hoffman, 1974) and this tech¬ nique has been used in the present study to examine the membrane potential of spermatozoa.
DiS-C3-(5) has been the most widely used dye and the mechanism by which it reports the potential has been elucidated (Hladky & Rink, 1976 
Methods
Spermatozoa were obtained from the vasa deferentia and epididymides of mature guinea-pigs. They were washed and resuspended, to give a spermatocrit of about 3 %, in a physiological saline (pH 7-4) containing (mM) : NaCl, 140 ; KC1,10 ; Na Hepes, 5 ; CaCl2,1 ; dextrose, 10. concentration was altered by isotonic substitution of NaCl for KC1. The experiments were performed at 37°C; 4 µ 0-1 mM-diS-C3-(5) in DMSO were added to 2 ml medium and the fluorescence (excitation 620 nm, emission 660 nm) was recorded on a pen recorder. A volume (25-40 µ ), which was constant for any one experiment, of the sperm suspension was then added and the mixture stirred briefly. After the level of fluorescence had stabilized, 1 µ 2 mM-valinomycin (Sigma) in DMSO was added. This anti¬ biotic makes cell membranes highly and selectively permeable to K. As discussed previously (Hladky & Rink, 1976) That the spermatozoa still had intact plasma membranes was shown by examination with Nomarski differential interference-contrast microscopy; most of the spermatozoa appeared normal and many were motile. The addition of valinomycin produced quite different effects on the fluorescent signal at the different concentrations. As expected for K-containing cells the fluorescence decreased when was not present in the suspending medium, indicating hyperpolarization, and increased in 150 mM-K, indicating depolarization. In the medium containing 75 mM-K there was little change after addition of valinomycin, showing that the original resting potential was close to the equilibrium potential. A valinomycin 'null point' of this kind was found for 75 mM-K with spermatozoa from four different animals, whereas there was hyperpolarization in 50 mM-K and depolarization in 112 mM-K. The membrane potential of spermatozoa in these solutions, which have a similar total Na and concentration to that in rat uterine fluid (Howard & Defeo, 1959) , can therefore be given by:
where Kt is the internal concentration (assuming equal activity coefficients inside and out). The Kt in seven determinations was 45-4 ± 5-4 (S.E.M.) mmol/litre cell water, which gives a potential of +13 mV. The reliability of this value obviously depends on the reliability of the measurement of Kt. It is also possible that is not uniformly distributed throughout the spermatozoon and the same could be true for the membrane potential.
The Na was very low in these spermatozoa, varying from 2-3 mmol/litre cell water for freshly obtained spermatozoa to 12 mmol/litre after 2 h in the physiological medium, indicating the presence of a powerful Na pump. The existence of such a pump is further suggested by substantial loss and Na gain after incubation in K-free medium containing 10"5 M-ouabain.
Preliminary observations did not reveal any substantial effect of different concentrations on the motility of the spermatozoa, and changes in potential caused by addition of valinomycin did not seem to affect motility. When the membrane was hyperpolarized or depolarized in the presence of 1 mM-Ca there was no discharge of the acrosome, although addition of the Ca ionophore, A23187 (5 µ ), triggered the acrosome reaction in most of the spermatozoa (Green, 1976 
